Abstract: An A/-hydroxyamide-containing heterocycle, 1-hydroxy-4,6-dimethyl-2(1 ^-pyrimidinone 1 was allowed to react with benzyl chloroformate (Z-CI) in the presence of pyridine to give the corresponding Obenzyloxycarbonyl-2(1/-/)-pyrimidinone 2. Compound 2 was treated in situ with amines, amino acids, and alcohols under mild conditions to afford Z-protecting products in high yields. Judging from these experimental results, compound 2 was found to be a new convenient benzyloxycarbonylating agent.
Introduction
The benzyloxycarbonyl (Z) group is one of the most convenient amine protecting group along with fert-butoxycarbonyl (Boc) one, because these urethane-type protection of amino acids is resistant to racemization during peptide syntheses (1, 2) . The Z-protecting group is easily removed by the catalytic hydrogenation with palladium on carbon. Recently the application of heterocycles to organic synthesis has received considerable attention. For example, pyridine (3), pyrimidine (4), and pyrazine (5-7) have been demonstrated to be useful fert-butoxycarbonylating agents. The utilization of 2-hydroxy-and 2-mercaptopyrazines as benzyloxycarbonylating agents has been reported by Ohta and co-workers (8), while no paper concerning 1-hydroxy-2(1 H)-pyrimidinone has been reported, to the best of our knowledge. Since the pKa value of 1-hydroxy-4,6-dimethyl-2(1 Hjpyrimidinone 1 was estimated to be 6.1 (9) , its O-acyl derivative is regarded as a kind of the active ester and should be applicable as the new mild acylating agent. As a part of our studies on the application of /V-hydroxyamide-containing heterocycles to organic synthesis (10a), we describe here the utilization of 1-hydroxy-4,6-dimethyl-2(1/-/)-pyrimidinone 1 as a new benzyloxycarbonyl carrier.
Results and Discussion
1-Hydroxy-4,6-dimethyl-2(1 H)-pyrimidinone 1 was prepared by condensation of pentane-2,4-dione and /V-benzyloxyurea and subsequent catalytic hydrogenation of 1-benzyloxy-4,6-dimethyl-2(1 H}-pyrimidinone (10b). Compound 1 was treated with benzyl chloroformate in the presence of pyridine in CH2CI2 at 0 °C to give the corresponding 0-benzyloxycarbonyl-2(1H)-pyrimidinone 2. In IR spectrum, compound 2 showed two absorption bands at 1810 and 1755 cm" 1 characteristic of the active ester. Since the partial decomposition of compound 2 was observed during isolation, the one- pot reaction was carried out as follows. To a solution of compound 1 (280 mg, 2 mmol) and pyridine (175 mg, 2.2 mmol) in CH2CI2 (10 ml) was added dropwise a solution of benzyl chloroformate (360 mg, 2.1 mmol) in CH2CI2 (5 ml) at 0 °C, and then the solution was stirred for 1h (the reaction was checked by monitoring TLC). To the mixture was added a solution of benzylamine (215 mg, 2 mmol) in CH2CI2 (5 ml), and the reaction mixture was stirred for another 3 h at room temperature. The CH2CI2 layer was successively washed with 10% KOH (10 ml), 10% HCl (10 ml), H2O (10 ml), and then dried over anhydrous Na2SC>4. Column chromatography on silica gel with CHCI3 afforded Nbenzyloxycarbonylbenzylamine 3a in a 85% yield. Similarly the benzyloxycarbonylation of other aliphatic and aromatic amines proceeded in good to high yields as shown in Table 1 . In contrast to 2-hydroxy-and 2-mercaptopyrazines (8), the treatment of aniline with the active ester 2 gave Nbenzyloxycarbonylaniline 3b in a 63% yield. The one-pot benzyloxycarbonylation of L-alanine was for 24 h at room temperature, diluted with H2O (25 ml), and then washed with AcOEt (10 ml). The aqueous layer was acidified to pH 2 with 5N HCl and extracted with AcOEt (50 ml). The organic layer was washed with H2O (20 ml), brine (20 ml), and then dried over anhydrous MgSC>4.
Evaporation and subsequent purification by recrystallization from AcOEt-petroleum ether afforded the product 3e in a 87% yield. The specific rotation of the product 3e was identical with the reported value (14), indicating that a measurable racemization did not occur during this reaction. Similarly two amino acids were also subjected to the one-pot benzyloxycarbonylation to give the corresponding Z-amino acids in good yields. The benzyloxycarbonylation of benzylalcohol was carried out at room temperature in a similar fashion to amines, but the desired cabonate 3h was obtained only in 44% yield. Refluxing the reaction mixture in benzene for 20 h improved the yield of the product 3h up to 85%. Propanol gave the corresponding carbonate 31 in a 73% yield. Neither secondary alcohol, 3-pentanol, nor aromatic phenol gave the desired carbonates even under more forced conditions.
In conclusion, 1-hydroxy-4,6-dimethyl-2(1/-/)-pyrimidinone was shown to be a new efficient benzyloxycarbonylating reagent for amines, amino acids, and alcohols.
